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IN THE CLAIMS: 

1. (Currently Amended) A method for fabricating an 
ultra-shallow surface channel MOS transistor, the method comprising: 

forming CMOS source and drain regions, and an intervening 
well region with a surface; 

depositing a metal oxide surface channel on the surface 
overlying the well region , selected from the group of mate rials including 
indium oxide (In2Q3), Z nO. ttuO. ItQ. and Lax-iSrxCoOs; 

forming a high-k dielectric overlying the surface channel; 

and, 

forming a gate electrode overlying the high-k dielectric. 
2-3. Canceled 

4. (Currently Amended) The meth o d - of claim 1 
further Gomprusm^^ A method for fabricating an ultra-shallow surface 
channel MOS transistor, the met hod comprising: 

forming CMOS source and drain regions, and an interven ing 
well region with a surface; 

depositin g a surface channel on the surface overly ing the well 



region: 



channel; 



forming a high-k diele ctric overlving the surface channel; 
depositing a placeholder material overlying the surface 

conformally depositing oxide; 
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etching the placeholder material to form a gate region 
overlying the surface channel; and, 

wfee^em forming a gate electrode overlying the high-k 
dielectric inoludeg - f o rming the gate electrode in the gate region. 

5. (Original) The method of claim 4 further 

comprising: 

following the deposition of the placeholder material, lightly 
doped drain (LDD) processing the source and drain regions; 

wherein forming a high r k dielectric insulator overlying the 
surface channel includes depositing the high-k dielectric prior to the 
deposition of the placeholder material; 

the method further comprising: 

forming sidewall insulators adjacent the surface channel, 
high-k dielectric insulator, and gate region; and, 

heavy ion implanting and activating the source and drain 

regions- 

6. (Original) The method of claim 4 further 

comprising: 

prior to the deposition of the surface channel, lightly doped 
drain (LDD) processing the source and drain regions; 

heavy ion implanting and activating the source and drain 

regions; and, 

wherein forming a high-k dielectric insulator overlying the 
surface channel includes depositing the high-k dielectric following the 
etching of the placeholder material to form the gate region. 
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7. (Currently Amended) The mcthod ro f claim 2 A 
method for fabricating an ultra-shallow surface channel M PS transistor. 
the method comprising: 

forming CMOS source and drain regions, and an intervening 
well, region with a surface; 

depositing a metal oxide surface channel on the surface 

overlving the well region having wherein depositing a motal oxide curfaco 

cha nnel on the surface chann el overlying tho well region includes 

depositing metal oxide - t o a thickness in the range in the range of 10 to 20 

nanometer^ (nm); 

forming a hifl h-k dielectric overlving the surface chann el; 

a nd, 

forming a gate electrode overlving the hig h-k dielectric, 

8. (Currently Amended) The method of claim 2 A 
me thod for fabricating an ultra-shallow surface channel MPS transistor, 
the method comprising: 

form i CMOS source and drain regions, and an intervening 
wgll ra ginn with a surface: 

depositing a metal oxide surface channel on the surface 
overlving the well region wh erein dopositin g-gH nctal oxide surfe ee 
e hannol on the sur f ace channel overlying tho well rogion - includos 
depositing a mctednrakle having a resistivity in the range between 0.1 and 
1000 ohm-cm: 

forming a high-k dielec ^ nvflrlymff the* surface channel: 

and, 
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forming a pate electrode overlying the high-k dielectric. 



9. (Original) The method of claim 1 wherein forming a 
high-k dielectric insulator overlying the surface channel includes 
depositing a high-k dielectric material selected from the group including 
HfQ 2 , HfAJOx, Zr0 2> and AI3O4. 

10. (Original) The method of claim 1 wherein forming a 
high-k dielectric insulator overlying the surface channel includes 
depositing the high-k dielectric to a thickness in the range of 1 to 5 nm. 

11- (Original) The method of claim 4 wherein depositing 
a placeholder material overlying the surface channel includes forming 
placeholder material to a first thickness with a placeholder material 
surface; and, 

wherein conformally depositing oxide includes depositing 
oxide to a second thickness in the range of 1.2 to 1,5 times the first 
thickness; and, 

the method further comprising: 

chemical mechanical polishing (CMP) the oxide to the level of 
the placeholder material surface. 

12, (Original) The method of claim 5 wherein forming 
sidewall insulators adjacent the surface channel, high-k dielectric 
insulator, and gate region includes forming sidewalls from a material 
selected from the group including Si3N4 and AI2O3. 
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13. (Currently Amended) An ultra-shallow surface 
channel MOS transistor, the transistor comprising: 
a source region; 
a drain region; 

a well region intervening between the source and drain with 

a surface; 

a metal oxide surface channel overlying the well region^ 
select ed from a grou p nf materials including indium oxide (ImOa), ZnQ, 
RuQ, IT O. and Lax.iSrxCoOa : 

a high-k dielectric insulator overlying the surface channel; 

and, 

a gate electrode overlying the high~k dielectric layer. 
14-15, Canceled 

16. (Currently Amended) The-fc mnaiGtor of c l aim -43 
WW comprising: An ultra-shallow surface chann el MPS tr a nsist o r, the 
transistor comprising: 

a source region; 

a drain region; 

a well region intervening between th e source and drain with 

a surface; 

a surface channel overlying the well region; 
a high-k dielectric insulator overlving the surface channel; 
a placeholder overlying the surface channel, forming a 
temporary gate region; and, 
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who rein tho a gate electrode overlying the high~k dielectric 
layer, is formed in the gate region. 

17. (Original) The transistor of claim 16 wherein the 
placeholder is temporarily formed directly overlying the high-k dielectric 
insulator; 

the transistor further comprising: 
sidewall insulators adjacent the surface channel, high-k 
dielectric insulator, and the gate region. 

18. (Original) The transistor of claim 16 wherein the 
placeholder is temporarily formed directly overlying the surface channel, 

19. (Currently Amended) Tho transistor of claim Id 
An ultra-shallow surface channel MPS transis tor, the transistor 
compr ising: 

a source region: 
a drain region: 

a well regi o n intervening between the source and drain with 

a surface; 

a metal oxide surface channel overlying the well region 
havingj whoroin tho m et al oxido ourfae fr- channol has a thickness in the 
range in the range of 10 to 20 nanometers (nm); 

a high-k dielectric insulator overlying the surf ace channel: 

and 

a gate electrode overlying the high-k dielectric layer , 
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20. (Currently Amended) The tranoiotor of claim - 44 
An ultra-shallow surfac e channel MPS transistor, the transistor 
comprising: 

a source region; 
a drain region: 

a well region intervening betwee n the source and drain with 

a surface: 

a metal oxide surface channel overlying the well region 
having wherein the metal oxide surface channel has a resistivity in the 
range between 0.1 and 1000 ohm-cm; 

a high-k dielectric insulator overlying the sur fa ce channel; 

and 

a gate electrode overlying the high-k dielectric layer . 

21. (Original) The transistor of claim 13 wherein the 
high-k dielectric insulator is a material selected from the group including 
H«X HfAlOx, ZrOs, and AlsO*. 

22. (Original) The transistor of claim 13 wherein the 
high-k dielectric insulator has a thickness in the range of 1 to 5 nm. 

23. (Original) The transistor of claim 17 wherein the 
sidewall insulators are a material selected from the group including Si3N4 
and AhOz. 
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